ABSTRACT In four years' use of the flexible fibreoptic bronchoscope in diagnosing sputumnegative pulmonary tuberculosis, of 275 patients with tuberculosis suspected from chest radiographic appearances, 89 (32.4%) were shown to have active disease. In 60 (67.4%) of these patients the diagnosis was made from samples obtained through the fibreoptic bronchoscope (56 from bronchial brushings, four from transbronchial biopsy samples). Of the 56 positive bronchial brushings, 35 were positive on direct smear and 21 only on culture. Transbronchial biopsy exclusively accounted for only four of the 60 positive diagnoses. In the remaining 29 patients, the diagnosis was made from further sputum or biopsy specimens in 15, from the response to treatment in 12, and at necropsy in two. In six of 10 patients with miliary tuberculosis, bronchial brushings were positive on direct smear.
The accurate diagnosis of active pulmonary tuberculosis is generally made by finding acid-fast bacilli in specimens of sputum. When a clinician is faced with a patient having a chest radiograph suggestive of active tuberculosis but with several sputum specimens negative for acid-fast bacilli on direct smear examination, two courses of action are open: either treatment may be started in the light of the patient's clinical condition, the result of the tuberculin test, and the radiographic appearances or the results of culture may be awaited and, if these are negative, the patient may be observed with regular radiographs and further sputum examination. More recently, with the advent of the flexible fibreoptic bronchoscope, a more aggressive approach to investigation has been adopted in such patients in an attempt to diagnose tuberculosis at an earlier stage in its natural history. As the pulmonary damage caused by tuberculosis can be minimised by early diagnosis and treatment, and as the amount of treatment required to achieve the desired effect probably depends on the extent of the disease at the time of diagnosis, such an approach has a sound clinical purpose. Surprisingly, little information is available from published reports on the value of this approach. In Cape Town pulmonary tuberculosis is still a common disease (250 new cases per 100 000 population notified a year). We have had the opportunity to evaluate the role of fibreoptic bronchoscopy in the diagnosis of sputum-negative suspected tuberculous lung disease over four years.
Methods
Two hundred and seventy-five patients who were suspected of having active pulmonary tuberculosis on the basis of abnormal chest radiographs but whose sputa were negative on repeated direct smears, or who were unable to produce sputum, underwent bronchoscopy from August 1976 to September 1980. yield of 67*5%. Transbronchial biopsy was positive in nine patients (50%), five of whom also had positive brushings. Thus transbronchial biopsy was the exclusive means of making a diagnosis in only four patients (two with negative brushings and two from whom no brushings were obtained). Acid-fast bacilli were found on direct smear from brushings obtained from 35 patients, while in the remaining 21 patients acid-fast bacilli were only cultured from the brushings.
Of the 89 patients with proved tuberculosis, 10 (11%) had miliary tuberculosis and in nine of these patients the diagnosis was made by fibreoptic bronchoscopy (table 1) . Brushings were obtained in nine patients, yielding positive results in seven (78%)-six on direct smear and one on culture only. Three of the four transbronchial biopsy specimens were positive and in one patient both the biopsy and brushings were diagnostic. Of the 29 patients in whom we failed to diagnose active pulmonary tuberculosis from bronchoscopic specimens, the diagnosis was established in 12 by appropriate response to antituberculosis therapy, from examination of sputum within 24 hours of bronchoscopy in three, from subsequent sputum specimens in four, at repeat bronchoscopy in one, from surgical biopsy specimens in seven (laparotomy one, thoracotomy four, lymph node biopsy two), and at necropsy in two patients.
Active pulmonary tuberculosis was excluded in 186 patients. Widely varying diagnoses were subsequently made in these patients (table 2). A confident diagnosis was made either by prolonged follow-up or by histological or cytological evidence of an alternative condition. Acute pneumonia was diagnosed in 40 patients (22%), old inactive pulmonary tuberculosis in 33 (18%), slowly resolving pneumonia in 23 (12%), and malignant disease in 15 (8%). Other pulmonary conditions diagnosed included aspergil- Of the 56 patients in whom bronchial brushings contained acid-fast bacilli, these were identified on direct smear in 62.5% and on culture only in 37.5%. Thus a positive diagnosis was frequently made rapidly and treatment could be started without delay. Our diagnostic yield from patients in whom tuberculosis was ultimately proved was significantly higher than that reported by Danek and Bower.2 In their study of 41 patients with tuberculosis whose sputum was negative on direct smear, they obtained positive results on direct smear of brushings in only eight patients (20%). These authors made no mention of the frequency with which the diagnosis of tuberculosis may be missed even with bronchoscopy.
Transbronchial biopsies were performed in only 18 of our 89 patients and the specimens were positive in nine, giving a diagnostic yield of 50%. Five of these patients also had positive results on bronchial brushings, while in the four remaining patients the diagnosis was made exclusively from the biopsy Willcox, Benatar, Potgieter specimen. In the series reported by Danek and Bower transbronchial biopsy was carried out in 29 of the 41 patients, with positive results in eight (28%).2
The usefulness of collecting sputum in the hours immediately after bronchoscopy is indicated by the fact that in three of our patients the diagnosis was made from such specimens. Seven of 41 cases from the previously reported series were diagnosed from postbronchoscopy sputum, two from direct smear and five from culture.2 As lignocaine used for local analgesia before bronchoscopy has an inhibiting effect on the growth of mycobacteria, we support the recommendation that this agent should be used in the lowest possible quantities compatible with adequate analgesia. 2 Miliary tuberculosis is associated with a high mortality rate in our community, death often occurring within 10 days of admission to hospital.3 As it is imperative that the diagnosis is confirmed as quickly as possible, we were encouraged to find that fibreoptic bronchoscopy provided a diagnosis on direct smear of bronchial brushings in six out of seven patients in whom brushings were positive on either direct smear or culture and in six out of nine patients in whom brushings were performed for suspected miliary tuberculosis. Transbronchial biopsy added to the diagnostic accuracy in such cases, two patients having the disease diagnosed exclusively on the basis of biopsy and one other having both a positive biopsy specimen and positive brushings.
In the 186 patients in whom tuberculosis was excluded various diagnoses were subsequently made, either on clinical grounds after careful follow-up or by specific histological or cytological study. The list of diagnoses was long, including uncommon conditions such as septic pulmonary emboli, aspergillus infection, and pulmonary alveolar proteinosis, to mention but a few. Acute pneumonia, old inactive tuberculosis, slowly resolving pneumonia, chronic inflammation, and malignant disease, however, accounted for 66% of diagnoses in these patients. In a community where tuberculosis is common and can mimic many other conditions radiographically, bacteriological proof is important if unnecessary antituberculous treatment is to be avoided.
The finding of coexistent tuberculosis and carcinoma in four of our patients is similar to previously described experience. Ting and colleagues found concomitant carcinoma in 5% of patients with tuberculosis.4 Other authors have noticed that carcinoma occurs 20 times more frequently in patients with tuberculosis than in the general population.5 The frequency with which this combination of diseases occurs should encourage a high degree of sus-picion and an active search for carcinoma in those patients with tuberculosis in whom any unusual features are present.
The value of any invasive procedure must be measured against its complication rate. In our previous report outlining the results of fibreoptic bronchoscopy in 705 patients, we reported no deaths and a very low morbidity rate associated with the procedure. There were no life-threatening haemoptyses and only two of seven pneumothoraces required tube drainage.' This accords with previous reports. 6 We conclude that flexible fibreoptic bronchoscopy is an extremely useful and a safe technique in evaluating patients in whom active tuberculosis is suspected from chest radiographic appearances but in whom examination of several sputum specimens has failed to identify acid-fast bacilli.
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